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We describe an HPLC method for quantifying creatinine, separating the analyte from other compounds in serum and urine by cation-exchangechromatography and measuring its absorbance at 234 nm. The precision of the method (CV) varied from 2.9% (mean creatinine concentration, 31 pxnol/L) to 1.7% (361 mol/L) within a series of assays and from 3.9% (34 /LmoI/L) to 2.4% (391 moI/L) between series. A comparison with the Jaff#{233} method, as performed with a Technicon SMA analyzer, gave the regression line YHPLC = 1.OOXjatt#{233} -12.0 (n = 141, r = 0.998, and S = 19). Results also are comparable with those of an enzymatic method, if the enzymatic method is standardized with a serum-based standard when serum samples are measured. An aqueous standard has to be used for enzymatic determination of creatinine in urine. 
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Materials and Methods
Reagents.
All chemicals were reagent grade. Creatinine standard was purchased from NIST (U.S. 
A Model C-lB
Chromatopac (Shimadzu Corp., Kyoto, Japan) was used as recorder. A cartridge column system (Chrompack, Middelburg, The Netherlands) was used for separation:
The glass column (100 mm x 3 mm) was packed with lonospher C, a silica-based cation-exchanger with sulfate as functionalgroup.
Sample preparation.
Vortex-mix 300 pL of serum 
Results and Discussion
At first, we used the two-buffer system reported by Ambrose et al. (17) . However, this buffer system was not suitable with our lonospher C column and we could not optimize the baseline the way they reported. After numerous trials we chose an isocratic system with lithium acetate buffer, 75 mmol/L, pH 7.1. When the flow rate was 2 mL/min, the retention time of creatinine was only 1 mm (Figure 1 ). The sensitivity of the method was adequate for measuring creatinine in serum and urine. The detection limit, which was <1 prnollL, could easily be improved by reducing the attenuation of the instrument or by introducing a bigger sample-volume injection loop. The method was linear at least up to 2000 molIL: y (peak height) = 244x + 1.3 (r = 0.999).
The analytical recovery of creatimne was determined by adding 500 and 1000 mol of creatinine per liter to three serum samples already containing creatinine at 0, 111, and 385 molfL.
Recovery was essentially complete, varying from 97% to 102%. The precision of the method was evaluated by 20 repeated analyses of three serum samples with low, normal, and high creatinine concentrations.
The results are presented in Table 1 .
We compared our HPLC method with the automated Jaff#{233} procedure and with a commercially available enzymatic method (Table 2 ). The proposed method correlated extremely well with the Jaff#{233} procedure. The correlations with the enzymatic method were also good, if the enzymatic method was standardized correctly.
When an aqueous standard was used in serum determinations, the results by the enzymatic method were >10% too low; vice versa, if serum-based standard was used in urine determinations, the results were too high.
High turbidity or hemolysis of the sample did not interfere with the HPLC method and only slightly with the enzymatic method. Bilirubin concentrations s600 It is unlikely thatmany substances would interfere in the HPLC method because of the combined selectivity of protein precipitation, cation-exchange separation, and the detection wavelength used. We checked endogenous and exogenous substances known to interfere in the Jaff#{233} methods, structurally related compounds of creatmine, and some common drugs. Although some of these substances (Table 3) absorb at the 234-nm wavelength,
The object of this study was initially to develop an only toxic concentrationsof phenytoin might interfere efficient referencemethod for evaluating routinemethwith this method.
ods of determining creatimne. However, the proposed method isso simple that it can also be used in routine work, when a highly sensitiveand specific technique is 
